Work Session 16b and 17: Kinetics and Equilibrium

Use an extra sheet of paper to answer questions as necessary

For the reaction: 3A + 2B — 2C + D, the following data were obtained at constant temperature:

Trial Initial [A] (mol/L) Initial [B] (mol/L) Initial rate mol/L-s
1 0.0500 0.0500 6.25x 107
2 0.1000 0.0500 1.25x 102
3 0.1000 0.1000 5.00x 102

a) What is the order for each reactant?
b) Write the rate law.
¢) What is the value of k from trial 1?

For the reaction in question 1, if substance D is appearing at a rate of 0.100 mol/L, at what rates are substances C, B, and A
changing?

The units on rate are: mol/L-time. The rate constant has units that, when multiplied by the concentration term, gives these
units. What are the units on k for each of the following?
rate = k[A] rate = k[A][B] rate = k[A][B]?

The hydrolysis of sucrose into fructose and glucose was monitored, and the following data were obtained:

[Sucrose] (mol/L) Time (hr)
0.501 0

0.451 0.50
0.404 1.00
0.363 1.50
0.267 3.00

a) How would you use this data to determine the rate law for the reaction?

b) The slope of the line from this data, when properly massaged, is -0.21 hr'. What is the value for the rate constant for
the reaction?

Rate = k[A]™[B]". Each of the following influences the rates of reactions: Temperature, concentration of reactants, surface
area of reactants, and the presence of a catalyst. Explain how each one does it, using the following considerations: Does the
factor influence k or does it give more collisions due to more particles present? If it influences k, does it do that by giving
more collisions with high energy, or by lowering the activation energy?

A first order reaction has a rate constant of 2.5 x 107 s™.. What is the half life of the reaction? What is the rate constant for
the decay of uranium, which has a half life of 4.5 x 10’ years?
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The rate constant for the hydrolysis of sucrose, a first order reaction, is 0.21 hr'. How long will it take for a 2.5 M solution

to hydrolyze until there is only a 0.10 M solution of sucrose?

Explain what a mechanism for a reaction is. What is each step in the mechanism called? What is the rate law for each step?

What do you look for to see if a mechanism is consistent with the reaction?

Explain reaction rate dependence on temperature using this diagram.
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How does a catalyst lower the activation energy of a reaction?
Show the Q setup for the following reactions:
6 CO,(g) + 6 H,0(g) = CgH,04(s) + 6 Oy(g)
CHy(g) + 7/202(g) = 2COx(g) + 3H,0(g)
Which way does a reaction go if Q>K, Q<K, or Q=K?
For the reaction: 2A(g) + B(g) — 2C(g) AH = +100 kJ/mol
a) Which way does the reaction go on increasing pressure? Why?
b) Which way does the reaction go on increasing volume? Why?
) Which way does the reaction go on increasing temperature? Why?

For the reaction in #13, at equilibrium, if [A] = 0.012M, and [B] = 0.025M, and [c] = 0.015M, what is the value of K?

For the reaction in #13, if [A] = 0.040M, and [B] = 0.030M, and [c] = 0.030M, would the reaction need to go to the right or
left to reach equilibrium? Show how the concentrations would be expressed algebraically to solve what the concentrations

would be at equilibrium.



